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science & society S cience, more than ever, ought to be seen as a socio-cultural activity. It is a collective enterprise involving scientists and the public, aimed at understanding the world and contributing to a better standard of living, either by having an impact on technological developments or healthrelated issues. Yet, the perception of science and scientists among the public is not always positive. New scientific and technological developments can sometimes be greeted with disinterest, scepticism or even fear, due largely to misinformation, political agendas and a lack of understanding of science in the public sphere. As such, there is a clear need to improve scientific education at all levels, both in schools and universities, as well as among the general public.
Informal environments can be important in promoting public engagement with science-related issues. Schools cannot act alone, and evidence shows that non-school settings, which are often overlooked, can strongly stimulate and contribute to science learning [1, 2] . Informal environments have two main benefits: the first is the awareness, motivation and excitement that learners experience when discovering science in an informal setting; the second is that people are more comfortable and able to interact more easily with science without feeling overwhelmed.
Although tacit and not always as scientifically accurate as more formal education, science learning within informal environments can still have a positive influence on the academic success of students, as well as on the likelihood that they will ultimately consider a science-related career. Such experiences can also promote informed engagement in civic science-related issues such us environmental concerns , policies and fundraising.
Importantly, learning science within these environments should be developed through partnerships between scientific institutions, local communities, funding bodies, government agencies and volunteers, all of which need to understand the overall value of science to society to engage with the project [3] . M usic festivals offer important advantages as informal venues for learning about science because they are interactive. This makes it possible for participants to engage emotionally and cognitively, and encourages them to extend their science learning over time. Importantly, festivals offer access to members of the public who would be unlikely to attend events such as science fairs or science cafés. The UK group Guerilla Science (http://guerillascience.co.uk), for example, has demonstrated the positive impact that these kinds of unexpected encounter with science and art can have on the public perception of science.
In recent years, commercial brands have begun to see the potential of music festivals as a valuable channel to reach young people. However, rather than using traditional advertising, brands allow consumers to engage with them through different experiences in what is called 'experimental marketing' [4, 5] . What is not so common, however, is that event organizers give scientists the opportunity to engage young people in the same way.
To address this deficit and raise the profile of science at music festivals, António Coutinho, the Director of the Instituto Gulbenkian de Ciência (IGC), and Álvaro Covões, the Director of Everything is New, which organizes the popular Optimus Alive Oeiras music and art festival in Portugal, announced a new partnership between the two organizations in May 2008. In a press conference, the Directors explained the impact that they hoped bringing science to music festivals might have on the public understanding of science, while music journalists were surprised to find themselves interviewing scientists about their daily lives and research. Importantly, the Directors announced that the partnership would include a financial component, such that revenue from the festival would be used to fund fellowships at the IGC. F our years later and the partnership is still going strong. In 2011, the Coldplay concert at Optimus Alive Oeiras was sold out and fans were treated to all their favourite songs. What they were not expecting was that they would also interact with scientists from the IGC. Despite the proximity of the IGC to the festival venue, this was probably the first time that many of them had even thought about the institute, what it does and who works there.
At the IGC stand, close to the main stage, science and music mix in unexpected ways. Different science-related activities are used to engage visitors. Revellers queue to speak with scientists (Fig 1) , extract DNA from strawberries by using everyday reagents, make flavoured icecream frozen in liquid nitrogen and find out how our genes determine eye colour, the alignment of little fingers, ear shape and the ability to roll your tongue. Visitors can take home a microcentrifuge tube containing strawberry DNA and, hopefully, a desire to know more about science and scientists. There are also 'sci-arts' installations and photo exhibitions about the research projects and young scientists sponsored through the partnership.
The highlight of the activities at the festival, however, is probably the 'speeddating' with scientists (Fig 2) . This event takes the form of a five-minute conversation between a festival-goer and a scientist in a relaxed and entertaining space. The conversations serve to break down stereotypes of scientists, encourage interest in careers in science and involve the public in scientific research. The questions asked are often insightful, surprising and thoughtful: "will we have a vaccine against cancer?"; "what degree should I take to be a scientist?"; "does a scientist also listen to music?" or even "is it safe to eat genetically modified food?" The IGC researchers who take part range from PhD students and postdocs to group leaders. They all have different backgrounds including biology, physics, bioinformatics, medicine and chemistry. The topics of conversation range from the latest work on genetics or cancer to more general questions about what motivates scientists, the day-to-day life of researchers and how research fits in with a private life. Conversations frequently last more than the allotted five minutes and the visitors have the opportunity to speak with at least three scientists from the IGC. T he feedback from festival-goers is excellent. The opinions offered in the surveys of visitors are overwhelmingly positive: "I loved the enthusiasm of the scientists. Keep going like that. I also want to be a scientist," wrote one respondent. "Very interesting initiative. I'm not from the natural sciences area but it was great to meet with scientists that open the doors of their research to us. Knowledge is never too much," commented another. "This initiative was a success and we hope it happens again." The surveys also reveal that visitors to the IGC space in the last four years-around 600 people each year-are mostly teenagers and young adults: 29% are between 13 and 19 years old, and 51% are between 20 and 29 years old. Only 15% of the visitors are between 30 and 39 years old, 4.5% are over 40 years old, and only 0.5% are under 13 years old. 
Science outreach through music festivals Web-based platforms have also been used successfully to disseminate the activities and results of the initiative. On the music festival website and its Facebook page, which are visited by thousands of people each day, a section on science is highlighted describing the partnership and the activities at the IGC space. Additionally, a Facebook page was created by the IGC, which allows the winners of the fellowships to interact with the general public (www.facebook.com/BolsasOptimus AliveOeirasIGC). On YouTube, three videos of the IGC presence at the festival, prepared by the IGC, are also available (http://www. youtube.com/user/IGCiencia).
This feedback and interaction is particularly pleasing, as teenagers are a notoriously difficult audience for science engagement. If we aim to increase the number of people pursuing scientific careers, we must find new ways to attract this age group to sciencerelated issues. According to the European Commission, Europe will need one million more researchers by 2020 than it has at present, and it is urgent that we find new ways to attract young people to careers in science [6] . A study of American teenagers shows that a lack of contact with scientists in their daily lives, and a lack of understanding of what scientists do, discourages young people from pursuing careers in scientific areas. As such, contact with motivated scientists could change these attitudes toward science and scientific careers [7] .
Having scientists present alongside pop stars is also a good way of showing that scientists spend their free time similarly to other people, by attending social and entertaining activities. Hopefully, this juxtaposition breaks down barriers and engages teenagers from multiple backgrounds with a broad range of interests and musical tastes. Young adults, another age group present at music festivals, are also an extremely important audience for science communication. Although they might have finished their formal education, their interest and engagement in scientific issues is still extremely important to society. S cientists gain important experiences and skills from working at the festival. For the last four years, around 70 scientists per year, mainly from the IGC, have volunteered for the IGC space at the festival (Fig 3) . Science communication skills are fundamental to scientific career progress and personal fulfilment. A survey carried out by the European Molecular Biology 
Science outreach through music festivals Organization (EMBO; Heidelberg, Germany) found that senior life scientists believe that PhD and other postgraduate training programmes should give more attention to scientific communication, both public and peer-to-peer, and that these transferrable skills should be developed early and regularly updated [8, 9] . Another survey by People Science & Policy (PSP), commissioned by the Royal Society, Research Councils UK and the Wellcome Trust, showed that although lack of time is a constraint, scientists want to engage more with the public, especially with policy-makers, students and industry, and that it is important that scientific institutions and other organizations find ways to facilitate public engagement by scientists [10] . As one volunteer expressed: "I have to acknowledge Everything is New and the IGC for this prestigious opportunity, as this is a new challenge for me and is a way of bringing science closer to the general public." I n addition to the value of engaging the public with science, the partnership has important financial benefits for the IGC. Fundraising is a key aspect of the partnership, which highlights the importance of private funding for biomedical research in Portugal. Everything is New, the festival promoter, supports two research fellowships per year for graduates in areas such as biodiversity, genetics and evolution. Since 2009, Optimus Alive Oeiras-IGC Research Fellowships have given young science graduates the opportunity to pursue research in areas that interest them (Sidebar A). Each fellowship is for a 12-month period and is carried out partly at the IGC and partly at a foreign institute (Table 1) . Strategically, this partnership aims to secure private funding to encourage graduates to take up careers in research. Over the past three years, more than 300 graduates have applied for Optimus Alive Oeiras-IGC Fellowships and most applicants were, at the time of their application, unemployed or employed in non-science-related jobs that did not motivate them.
The fellowships are also important for research groups at the IGC, as it provides the opportunity for them to have new members join their research teams. Sam Viana, one of the Fellowship recipients in 2010, has already published work developed during his fellowship, as a member of the Population and Conservation Genetics team at the IGC [11] .
The private funding of science is not new. In the USA and the UK in particular, the private sector is a major source of funding for scientific institutions. In the UK, for example, medical research charities spend more than £500 million (€800 million) each year on biomedical research [12] . In Portugal, science is still highly dependent on government funding, and the private funding of scientific research is still immature when compared with other countries [13] . One of the main reasons is the low number of research organizations that have developed communication and fundraising strategies at a professional level. Nevertheless, in the past few years, science communication and the private funding of science have substantially improved in Portugal. Additionally, Portuguese businesses are starting to take seriously so-called 'corporate social responsibility' (CSR), which makes biomedical research and science in general a potentially interesting sector for companies to invest in at the level of their CSR strategies. Another contribution has been the implementation of the Law of Scientific Sponsorship (Lei do Mecenato Científico ), which provides tax relief for sciencerelated donations for both companies and individuals. Fundraising initiatives such as the IGC partnership with Optimus Alive Oeiras festival are excellent opportunities to raise funds and increase the visibility of a specific cause or of science in general.
In a period of serious economic crisis in Portugal, both European and national guidelines emphasize the need for science and technology to drive the recovery of the country. Engaging society in sciencerelated issues and finding alternative ways to fund research are crucial for scientific progress in Portugal. We hope the partnership between the Instituto Gulbenkian de Ciência and Everything is New, in addition to all the outcomes described, can be seen as a successful example in a small country for other research organizations and private companies to follow. This year's festival took place between 13 and 15 July, and The Cure and Radiohead were in the line-up. Scientists were once again mixed up in the festival crowd, some anonymously, as if they were any other music fan, others were identified, doing speed-dating with festival visitors and discussing their lives as scientists. Meanwhile, the two students awarded with Optimus Alive Oeiras-IGC Fellowships in 2011 are finishing their work at the IGC, thinking about their new projects, discovering that much like the music of the festival, science also rocks.
